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(54) PRODUCTION OF MICROCAPSULE 

(57)Abstract: 

PURPOSE: To simply produce fine microcapsules having a uniform 
particle size distribution by emulsifying an aqueous solution and an oily 
liquid to form an oil-in-water type emulsion with a stirrer having saw- 
tooth shaped impeller and then forming the wall membranes of the 
microcapsules. 

CONSTITUTION: The oil phase component for producing microcapsules, 
the wall membranes of which consist of polyurea or 
polyurethane/polyurea resin membrances is added to a solution while 
stirring to emulsify them by using the shear force of the stirring power 
due to the action of saw-tooth shaped impeller, the recessed and 
projecting parts of each of which are formed at regular intervals in the 
outer peripheral part of a disk. Thereafter the resulting emulsion is 
subjected to wall membrane forming reaction by heating it. Thus the 
microcapsules having such a uniform particle size that its distribution 
has a <1.5/im of standard deviation can be produced. 
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: * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this* translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the microcapsule characterized by making wall membrane form after 
obtaining oil-in-water type emulsion using the agitator which has a serrate impeller for a water solution and oily 
liquid in the manufacture approach of a microcapsule that wall membrane consists of poly urea or polyurethane 
poly urea. 

[Claim 2] The manufacture approach of a microcapsule according to claim 1 that the volume mean particle 
diameter by the light-scattering measuring method of a microcapsule is 0.1-3.0 micrometers. 
[Claim 3] The manufacture approach of a microcapsule according to claim 1 to 2 that a water solution contains 
aceto acetyl group denaturation polyvinyl alcohol. 

[Claim 4] The manufacture approach of the microcapsule according to claim 1 to 3 which is a microcapsule 
which connotes an ultraviolet ray absorbent and does not have coloring ability substantially. 



[Translation done.] 
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; * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this' translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the approach of being a particle in more detail and 
manufacturing a uniform microcapsule, about the manufacture approach of a microcapsule that wall membrane is 
poly urea or polyurethane polyurea resin. 

[0002] 

[Description of the Prior Art] as the manufacture approach of a microcapsule — the coacervation method, 
interfacial polymerization, and in-situ — various kinds of approaches, such as law, are learned. The microcapsule 
made by these approaches is used in fields, such as drugs, agricultural chemicals, a color, adhesives. liquid fuel, 
perfume, and liquid crystal. 

[0003] To stabilize these microcapsules in homogeneity in particle diameter on the occasion of manufacture of a 
microcapsule, since particle diameter serves as an important factor on capsule quality decision, and to be 
obtained is desired. If this is explained about the microcapsule for pressure-sensitive sheets, color enhancement 
and pressure resistance will improve, so that particle size distribution is made into homogeneity. 
[0004] In the case of a pressure-sensitive sheet, it is not destroyed at the time of coloring and the reason does 
not contribute a small capsule more remarkable than mean particle diameter to coloring, and it is easy to be 
destroyed with low voltage, and a too large capsule has a possibility of causing a pressure mark. Moreover, when 
the endocyst of the matter, such as an ultraviolet ray absorbent, is carried out into a capsule and it applies to a 
thermal recording object, as for mean particle diameter, the one where particle size distribution is also more 
uniform is preferably used by 3 micrometers or less. If what has coarse mean particle diameter is intermingled in 
case it applies to a thermal recording object, it will lead to the fall of image quality and sensibility. It is because 
there is a possibility of ultraviolet absorption effectiveness not only falling, but producing the evil of the barrier 
nature of an overcoat layer failing when adding in the overcoat layer of a thermal recording object especially and 
what has large particle diameter is contained. 

[0005] Therefore, when manufacturing good pressure sensitivity and a thermal recording sheet, it is desired 
particle diameter and it has been an important technical technical problem to obtain the narrow capsule of 
particle size distribution. After carrying out feeding passage and forming oil-in-water type emulsion into the **- 
like member which established a liquid shear means to have mixed oily liquid and aquosity liquid and to exercise 
this mixed liquor by the liquid shear means or the passage liquid itself of a quiescent state in a path as that one 
approach. In the manufacture approach of the resin capsule of the method (JP,57-84740,A) of manufacturing a 
microcapsule by performing wall membrane formation, urea-formalin, or melamine-formalin Mix oily liquid and 
aquosity liquid and the above-mentioned mixed liquor is pressed fit from the inflow pore which carried out 
opening to the tangential direction of an abbreviation spindle shape center section. After making the both ends 
of an abbreviation spindle shape result in the outflow pore which carried out opening and forming oil-in-water 
type emulsion in them, circling in the inside of space on an eddy, The approach (JP,59-87036,A) of 
manufacturing a minute microcapsule, the approach (JP,4-260438,A) of emulsifying by letting the mixed liquor of 
an oil phase and the aqueous phase pass in the gap of the container liner which rotates relatively, and an outer 
case, etc. are proposed by performing wall membrane formation. 
[0006] 

[Problem(s) to be Solved by the Invention] however, each of these approaches was boiled and set at the 
emulsification process which determines the particle diameter of a microcapsule, since the shearing force over 
emulsified liquid was uneven, it was so minute that there is a limitation and the engine performance was sharply 
raised, even if a certain extent could narrow particle size distribution, and uniform particle size distribution was 
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- not able to be acquired. Moreover, when especially a scale became large, microcapsule adjustment took most 
time amount, and there were problems, like a facility becomes large-scale, and actual preparation was difficult. 

- The purpose of this invention is using the equipment which solves many above-mentioned problems and has an 
easy device to offer the manufacture approach of the minute and uniform microcapsule of particle size 
distribution. 

[0007] 

[Means for Solving the Problem] In the manufacture approach of a microcapsule that wall membrane consists of 
poly urea or polyurethane poly urea, after the above-mentioned purpose of this invention obtained oil-in-water 
type emulsion using the agitator which has a serrate impeller for a water solution and oily liquid, it was attained 
by the manufacture approach of a microcapsule of making wall membrane forming. 
[0008] 

[Function] It is characterized by this invention forming the wall membrane of a microcapsule, after obtaining oil- 
in-water type emulsion using the agitator which has a serrate impeller for a water solution and oily liquid, and 
irregularity is periodically formed in the periphery of a disk as shown in [ drawing 1 ], [ drawing 2 ], and [ drawing 
3 ] as a configuration of a serrate impeller. In case a water solution and oily liquid are emulsified, the value (A/a) 
of a ratio with the area a of the circle drawn when impeller rotation is carried out with the area A of the water 
surface of an emulsification tank has the desirable range of 2-70, and rotates the rotational frequency n of an 
agitator in 500<=n<=8000 (rpm). As shown in [ drawing 4 ] moreover, about height [ of an impeller ] H Although it 
is not especially limited if it is the location where a fluidity is acquired by the whole emulsified liquid 0.1xd<=H<=d 
[the diameter at the maximum equator to the direction of a flat surface of a locus on which an impeller draws d 
with rotation] — again Although not limited especially about the amount to emulsify, either, when it thinks from 
the capacity acquired from the magnitude of an impeller and the height of the oil level of emulsification 
dispersion liquid is set to L. preparing in the amount of L<=3xd is desirable. 

[0009] The microcapsule of this invention prepares a microcapsule with uniform particle diameter which serves 
as standard deviation of 1 .5 micrometers or less by wall membrane s supplying poly urea or the oil phase 
component for microcapsule preparation it is [ component ] the polyurethane polyurea resin film to the place 
which has stirred the water solution on the above conditions, emulsifying by the shearing force by the stirring 
force, and making wall membrane react by the afterbaking. In addition, what is necessary is not to be limited but 
just to adjust the stirring force, mixing time, etc. suitably especially about the particle diameter of a 
microcapsule, according to the application to be used. 

[0010] It is desirable to use polyvinyl alcohol as an emulsifier into a water solution, and Nonion nature polyvinyl 
alcohol, such as anionic polyvinyl alcohol, such as carboxy denaturation polyvinyl alcohol, sulfonic-acid 
denaturation polyvinyl alcohol, phosphoric-acid denaturation polyvinyl alcohol, and aceto acetyl group 
denaturation polyvinyl alcohol (aceto acetyl group denaturation partial saponification polyvinyl alcohol is 
included), native polyvinyl alcohol, and silicon denaturation polyvinyl alcohol, cation denaturation polyvinyl 
alcohol, etc, are mentioned as the example. The aceto acetyl group denaturation polyvinyl alcohol (aceto acetyl 
group denaturation partial saponification polyvinyl alcohol is included) which waterproof effectiveness is acquired 
by low-temperature KYUA, and has effect good for shelf life especially, carboxy denaturation polyvinyl alcohol, 
and silicon denaturation polyvinyl alcohol are desirable, and since the improvement effectiveness in shelf life of 
having excelled by the reaction with an aldehyde compound is acquired, especially aceto acetyl group 
denaturation polyvinyl alcohol (aceto acetyl group denaturation partial saponification polyvinyl alcohol is 
included) is used preferably. Moreover, as viscosity of the polyvinyl alcohol water solution used, the range of 
800-2000cps is preferably desirable 500--5000cps in the case of emulsification. 

[001 1] Furthermore, about whenever [ saponification / of polyvinyl alcohol ], that whenever [ saponification / 
whose ] is 85 - 98% is desirable. That is, if whenever [ saponification ] exceeds 98%, although the capsule of the 
particle diameter made into the purpose during emulsification distribution will be obtained, the emulsification 
force as an emulsifier is not enough, condensation occurs during a reaction, and, finally the target capsule 
cannot be obtained. Moreover, about what has whenever [ saponification / lower than 85% ], the capsule of the 
particle diameter which sufficient shearing force is no longer acquired that it is easy to generate a lot of bubbles 
during emulsification, and is made into the purpose after all is no longer obtained. Moreover, as an emulsifier 
(protective colloid agent) used on the occasion of microencapsulation of this invention, various kinds of anions, 
Nonion, cations, or both-sexes water soluble polymer compounds etc. can be used together besides the various 
above-mentioned polyvinyl alcohol. As an anionic high molecular compound, they are -COO- and -S03 — 
OP032, for example. - Gum arabic which has a radical etc., Carageenan. sodium alginate, pectin, a tragacanth 
gum, almond gum, Naturally-ocurring-polymers compounds, such as an agar, a carboxymethyl cellulose, a 
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sulfation cellulose, Sulfation methyl cellulose, carboxymethyl-ized starch, phosphorylation starch. Semi-synthetic 
polymer compounds, such as ligninsulfonic acid, a maleic-anhydride (what was hydrolyzed is included) copolymer. 
The polymer and copolymer of an* acrylic acid, a methacrylic acid, or a crotonic acid. Synthetic high polymers, 
such as a polymer of a vinylbenzene sulfonic acid or 2-acrylamido-2-methyl propane sulfonic acid, copolymers 
and these polymers, a partial amide derivative of a copolymer, or a partial esterification object, etc. are 
mentioned. 

[0012] Specifically furthermore, as a maleic-anhydride (what was hydrolyzed is included) copolymer A methyl- 
vinyl-ether-maleic-anhydride copolymer, an ethylene-maleic-anhydride copolymer. A styrene maleic anhydride 
copolymer, an alpha-methyl-styrene-maleic~anhydride copolymer, A vinyl acetate-maleic-anhydride copolymer, 
a methacrylamide-maleic-anhydride copolymer. An isobutylene-maleic-anhydride copolymer etc. is mentioned. 
As an acrylic-acid copolymer, a methacrylic-acid copolymer, or a crotonic-acid copolymer A methyl-acrylate- 
acrylic-acid copolymer, an ethyl-acrylate-acrylic-acid copolymer, A methyl-acrylate-methacrylic-acid 
copolymer, a methyl-methacrylate-acrylic-acid copolymer, A methyl-methacrylate-methacrylic-acid copolymer, 
a methyl-acrylate-acrylamide-acrylic-acid copolymer. An acrylonitrile-acrylic-acid copolymer, an acrylonitrile- 
methacrylic-acid copolymer, A hydroxyethyl acrylate-acrylic-acid copolymer, a hydroxyethyl methacrylate- 
methacrylic-acid copolymer, A vinyl acetate-acrylic-acid copolymer, a vinyl acetate-methacrylic-acid 
copotymer, An acrylamide-acrylic-acid copolymer, an acrylamide-methacrylic-acid copolymer, A 
methacrylamide-acrylic-acid copolymer, a methacrylamide-methacrylic-acid copolymer, A vinyl acetate- 
crotonic-acid copolymer etc. is mentioned. As a vinylbenzene sulfonic acid or a 2-acrylamido-2-methy|- 
propane-sulfonic-acid copolymer A methyl-acrylate-vinylbenzene sulfonic-acid (or the salt) copolymer. A vinyl 
acetate-vinylbenzene sulfonic-acid copolymer, an acrylamide-vinylbenzene sulfonic-acid copolymer, An acryloyi 
morpholine-vinylbenzene sulfonic-acid copolymer, a vinyl-pyrrolidone-vinylbenzene sulfonic-acid copolymer, a 
vinyl-pyrrolidone-isobutane sulfonic-acid copolymer, etc. can be illustrated. 

[0013] As an Nonion nature high molecular compound, semi-synthetic polymer compounds, such as hydroxyethyl 
cellulose which has - OH radical, for example, methyl cellulose, a pullulan, soluble starch, and an oxidized starch, 
are mentioned, and gelatin etc. is mentioned as a both-sexes high molecular compound, for example. 
[0014] In addition, what is necessary is just to adjust preferably one to 50% of the weight to the sum total of an 
oil phase component generally in about 3 - 30% of the weight of the range, although it does not limit especially 
about the amount of the emulsifier used, either. 

[0015] It mixes in the heart matter which should encapsulate capsule wall membrane material, such as an 
addition product of multiple-valued isocyanate and this, the polyol that reacts, or multiple-valued isocyanate and 
polyol, and the microcapsule which has wall membrane which consists of polyurethane polyurea resin used for 
this invention carries out emulsification distribution into the aquosity medium which dissolved protective colloid 
matter, such as polyvinyl alcohol, and is manufactured by raising solution temperature and causing a 
macromolecule formation reaction by the oil droplet interface. 

[0016] As a multiple-valued isocyanate compound, for example m-phenylene diisocyanate, p-phenylene 
diisocyanate, 2, 6-tolylene diisocyanate, 2, 4-tolylene diisocyanate, naphthalene -1, 4-diisocyanate, 
Diphenylmethane-4,4'-diisocyanate, 3, and 3'-dimethyl diphenylmethane-4,4'-diisocyanate, Xylylene -1, 4- 
diisocyanate, 4, and 4 -diphenylpropanediisocyanate. Trimethylene diisocyanate, hexamethylene di-isocyanate. A 
propylene -1, 2-diisocyanate, a butylene -1. 2-diisocyanate, Diisocyanate, such as the cycle hexylene -1, 2- 
diisocyanate, the cycio hexylene -1, and 4-diisocyanate Tri-isocyanate, such as 4, 4', 4"-triphenylmethane 
triisocyanate, and toluene~2,4,6-triisocyanate Tetra-isocyanates. such as 4 and 4 -dimethyl diphenylmethane -2, 
2\ 5, and 5'-tetra-isocyanate The addition product of hexamethylene diHsocyanate and trimethylol propane. 
Isocyanate prepolymers. such as an addition product of 2 and 4-tolylene diisocyanate and trimethylol propane, 
an addition product of xylylene diisocyanate arid trimethylol propane, and an addition product of TORIRE gin 
isocyanate and hexane triol, etc. are mentioned. 

[0017] As a polyol compound, for example Moreover, ethylene glycol, 1 ,3-propanediol, 1,4-butanediol, 1,5- 
pentanediol, 1,6-hexanediol. 1, 7-heptane diol, 1, 8-octanediol, propylene glycol. 2. 3-dihydroxy butane. 1. 2- 
dihydroxy butane, 1, 3-dihydroxy butane, The 2 and 2-dimethyl -1, 3-propanone diol, 2, 4-pentanediol, 2, 5- 
hexandiol. 3-methyl-1 .5-pentanediol, 1, 4-cyclohexane dimethanol, a dihydroxy cyclohexane, A diethylene glycol, 
1 and 2, 6-trihydroxy hexane. a phenylethylene glycol, 1,1, and 1 -trimethylol propane, hexane triol. 
pentaerythritot, Aliphatic series polyols, such as a glycerol, 1, 4~JI (2~hydroxy ethoxy) benzene. The 
condensation product of aromatic series polyhydric alcohol, such as 1 and 3-JI (2-hydroxy ethoxy) benzene, and 
alkylene oxide, p-xylylene glycol, m-xylylene glycol, alpha, and alpha'-dihydroxy-p-diisopropylbenzene, 4 and 4'- 
dihydroxy diphenylmethane. 2-(p and p'-dihydroxydiphenyl methyl) benzyl alcohol. 4 and 4*-isopropylidene 



http://www4.ipdlJpo.go Jp/cgi-bin/tran_web^cgi_ejje 



2004/03/2^ 



4/9 ^— V 



diphenol, 4. and 4'-dihydroxy diphenylsulfone. The propylene oxide addition product of ethyleneoxide addition 
product [ of 4 and 4'-dihydroxydiphenyl sulfide 4. and 4 -isopropylidene diphenol ], 4, and 4'-isopropylidene 
diphenol etc. is mentioned. 

[0018] Of course, it is also possible for it not to be limited to the above-mentioned compound and to use two or 
more sorts together as a multiple-valued isocyanate compound and a polyol compound, if needed. 
[0019] In addition, especially the thing that has three or more isocyanate radicals in a molecule is desirable also 
among the addition products of the multiple-valued isocyanate compound used by this invention or a multiple- 
valued isocyanate compound, and a polyol compound. Moreover, a xylylene diisocyanate derivative and a 
hexamethyiene G SOSHIA mate derivative are preferably used from the field of coloring by light. Furthermore, it 
is easy to obtain a strong strong microcapsule with sufficient therefore compatibility with the heart matter of 
others [ value / of a 25-degree C Brookfield viscometer / derivative / lOQOcps or less / hexamethyiene di- 
isocyanate ] upwards, since the viscosity of the heart matter falls, it is fine, and since it is easy to obtain the 
microcapsule of uniform particle diameter, it is desirable. Since it excels also in compatibility with other oil phase 
components, especially an isocyanurate mold hexamethyiene di-isocyanate derivative is used especially 
preferably. 

[0020] It is not limited especially as an organic solvent, and it can be used, choosing from the various high- 
boiling point hydrophobic media used in the field of back-coated paper suitably. Specifically for example 
Phosphoric ester, such as tricresyl phosphate and phosphoric-acid octyl diphenyl Carboxylate, such as phthalic 
ester, such as dibutyl phtalate and a dioctyl phthalate. and butyl oleate Various fatty-acid amides, diethylene 
glycol dibenzoate, mono-isopropyl naphthalene, Alkylation naphthalene, such as diisopropyl naphthalene, 1- 
methyl-1-phenyl-1-tolyl methane, Alkylation benzenses. such as 1-methyl-1-phenyl-1-xylyl methane and 1- 
phenyl-1-tolyl methane, KISENOKI sial cans, such as alkylation biphenyls, such as an isopropyl biphenyl, and o- 
phenylphenol glycidylether The ester of acrylic ester, such as trimethylolpropane triacrylate. polyhydric alcohol, 
and unsaturated carboxylic acid, chlorinated paraffin, kerosene, etc. are mentioned. Of course, these can also 
use two or more sorts together. 

[0021] In addition, also among the high-boiling point hydrophobic media like the above, tricresyl phosphate and 
1-phenyl-1-tolyl methane are desirable in order to demonstrate the solubility which was excellent in relation 
with the ultraviolet ray absorbent used by this invention. Moreover, if needed, since the particle size after 
emulsification tends to become small and particle size distribution also become Sharp so that the viscosity of 
the mixture of capsule wall membrane material and other oil phase components is generally low, a low boiler can 
also be used together in order to lower the viscosity of mixture. As an example of this low boiler, ethyl acetate, 
butyl acetate, a methylene chloride, etc. are mentioned. 

[0022] About the amount of the organic solvent used, according to the class of organic solvent etc., it should 
not adjust suitably further, and especially limits [ neither the class of oil phase component to be used nor an 
addition, and ]. However, since it is desirable that it is in the condition that the oil phase component was fully 
mixed in the microcapsule, in this invention, it is desirable to adjust [ of an organic solvent ] to the sum total of 
an oil phase component, so that comparatively may become general 60 or less % of the weight. In addition, what 
is necessary is above-mentioned for an organic solvent not to be necessarily indispensable, and to be within the 
limits and just to adjust it suitably if needed. 

[0023] Moreover, although it does not limit especially about the amount of the capsule wall membrane material 
used, either, when there is too little amount of the capsule wall membrane material used, the organic solvent in a 
microcapsule oozes by the mothball, and there is a possibility that it may become impossible to attain the 
purpose of microcapsule original. Since there is a possibility of reducing shelf life when it is especially used for a 
thermal recording object etc., it is desirable to use a lot of wall membrane material as compared with the usual 
microcapsule, and it is desirable for the rate of wall membrane material to choose to the sum total of an oil 
phase component, so that it may become 20 - 60% of the weight of the range preferably 20 to 70% of the weight. 

[0024] In the microcapsule used by this invention, an antioxidant, oil solubility fluorescent dye. a release agent, 
etc. can also be added besides an ultraviolet ray absorbent if needed. Moreover, it is also possible to use 
together a tin compound, a polyamide compound, an epoxy compound, polyamine compound, etc. as a reaction 
accelerator in the case of microencapsulation. In addition, when using polyamine compound, it is desirable to use 
aliphatic series polyamine compound in respect of lightfastness. Moreover, in case it is used especially for a 
thermal recording object, it is desirable that the volume mean particle diameter by the light-scattering measuring 
method adjusts 0.1-3.0 micrometers to 0.1-2.0 micrometers preferably. 
[0025] 
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[Example] Although an example is given to below and this invention is more concretely explained to it this 
invention is not limited to an example and can be applied also to microcapsules, such as other drugs, agricultural 
chemicals, a color, adhesives, liquid fuel, perfume, liquid crystal, and the impact paper. In addition, especially the 
"section" in an example, and"%", unless it refuses, the "weight section" and "% of the weight" are shown, 

respectively. 
[0026] [Example 1] 

A liquid preparation 2-(2'-hydroxy-3 -dodecyl-5 -methylphenyl) benzotriazol [trade name: — tinuvin 171 and the 
Ciba-Geigy make — heating mixing stirring of]42kg and the [trade name:bamboo NETO D-170HN and Takeda 
Chemical Industries, Ltd. make] made from hexamethylene di-isocyanate trimer (isocyanurate type) 18kg was 
carried out to 40 degrees C, and oily liquid was adjusted, the inside of the stirring mixing container [D= 800mm, 
d= 250mm] independently equipped with the heating apparatus of a configuration like drawing 1 — 120kg 
(viscosity of lOOOcps in 25 degrees C) of 12% water solutions of aceto acetyl group denaturation partial 
saponification polyvinyl alcohol [trade namergo SEFAIMA Z-210 and Japanese synthetic chemistry company 
make] — putting in — capsule manufacture — service water — the sex medium was adjusted. Emulsification 
distribution was carried out for 20 minutes, having thrown in the oily liquid which adjusted the impeller previously 
to the place stirred by rotational frequency 2500rpm. and cooling. Subsequently, 95kg of water was added to 
these emulsification dispersion liquid, the rotational frequency was dropped on lOOOrpm, and the microcapsule 
dispersion liquid which have wall membrane which consists of polyurethane polyurea resin which was made to 
react at 90 degrees C for 5 hours, and connoted the ultraviolet ray absorbent were prepared, stirring by low- 
speed stirring. As for the microcapsule after a reaction, the microcapsule dispersion liquid whose volume mean 
particle diameter is 1.29 micrometers and the standard deviation of 0.56 micrometers were obtained. 
[0027] [Example 2] 

The microcapsule which connotes an ultraviolet ray absorbent like [an example 1] was obtained except having 
changed into [D= 480mm, d= 100mm] the magnitude of the stirring equipment which has an impeller like drawing 
1 used by B liquid preparation [an example 1]. The volume mean particle diameter of the microcapsule after a 
reaction was 0.87 micrometers in 1 .58 micrometers and standard deviation. 

[0028] [Example 3] 

The microcapsule which connotes an ultraviolet ray absorbent like [an example 1] was obtained except having 
set rotational frequency 2500rpm under emulsification distribution to 1500rpm in A liquid preparation of C fluid 
preparation [an example 1], and having set time amount of emulsification distribution as for 30 minutes. The 
volume mean particle diameter of the microcapsule after a reaction was 1.01 micrometers in 1.78 micrometers 
and standard deviation. 
[0029] [Example 4] 

A liquid preparation of D liquid preparation [an example 1] — setting — capsule manufacture — service water - 
- as a sex medium Instead of 120kg of 12% water solutions of go SEFAIMA Z-210 and] by the Japanese 
synthetic chemistry company. The used aceto acetyl group denaturation partial saponification polyvinyl alcohol 
[trade name : 8% water solution of silicon denaturation polyvinyl alcohol [trade name:R-1 130 and the Kuraray Co., 
Ltd. make] (Viscosity of 920cps in 25 degrees 0) The microcapsule which connotes an ultraviolet ray absorbent 
like [an example 1] was obtained except having used 120kg. The volume mean particle diameter of the 
microcapsule after a reaction was 0.81 micrometers in 1.69 micrometers and standard deviation. 
[0030] [Example 5] 

The microcapsule which connotes an ultraviolet ray absorbent like an example 1 was obtained except having 
used [trade name:Desmodur TPLS-2550 and Sumitomo Bayer urethane company make] made from 
hexamethylene di-isocyanate trimer (isocyanurate type) 12kg in A liquid preparation of E liquid preparation [an 
example 1] instead of [trade namerbamboo NETO D-170HN and Takeda Chemical Industries, Ltd. make] made 
from hexamethylene di-isocyanate trimer (isocyanurate type) 12kg. The volume mean particle diameter of the 
microcapsule after a reaction was 0.99 micrometers in 1.89 micrometers and standard deviation. 
[0031] [Example 6] 

The microcapsule which connotes an ultraviolet ray absorbent like [an example 1] was obtained except having 
used 2-(2 -hydroxy-3'-dodecyl-5 -methylphenyl) benzotriazol 36kg and diisopropyl naphthalene 6kg in A liquid 
preparation of F liquid preparation [an example 1] instead of 2-(2'-hydroxy-3'-dodecyl-5''-methylphenyl) 
benzotriazol 42kg. The volume mean particle diameter of the microcapsule after a reaction was 0.53 micrometers 
in 1.43 micrometers and standard deviation. 
[0032] [The example 1 of a comparison] 

The microcapsule which connotes an ultraviolet ray absorbent like [an example 1] was obtained except having 
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' set rotational frequency 2500rpm under emulsification distribution to SOOrpm in A liquid preparation of G liquid 
preparation [an example 1], and having performed emulsification distribution. Although emulsification time was 
performed for 60 minutes, the volume mean particle diameter of the microcapsule after a reaction was 2.83 
micrometers in 3.89 micrometers and standard deviation. 
[0033] [The example 2 of a comparison] 

The microcapsule which connotes an ultraviolet ray absorbent like [an example 1] was obtained except having 
performed emulsification distribution, having used the diameter of an impeller as a= 50mm in A liquid preparation 
of H liquid preparation [an example 1]. Although emulsification time was performed for 60 minutes, the volume 
mean particle diameter of the microcapsule after a reaction was 4.62 micrometers in 3.34 micrometers and 
standard deviation. 

[0034] [The example 3 of a comparison] 

A liquid preparation of I liquid preparation [an example 1] — setting — capsule manufacture — service water — 
a sex medium Aceto acetyl group denaturation partial saponification polyvinyl alcohol [trade name : Go SEFAIMA 
Z-210, From 120kg (viscosity of lOOOcps in 25 degrees 0) of 12% water solutions of] by the Japanese synthetic 
chemistry company to a partial saponification polyvinyl alcohol [trade name [ :P ] Except having changed into 
120kg (viscosity of 60cps in 25 degrees G) of 12% water solutions of VA-205 and] by Kuraray Co., Ltd. The 
microcapsule which connotes an ultraviolet ray absorbent like [an example 1] was obtained. Although 
emulsification time was performed for 60 minutes, the volume mean particle diameter of the microcapsule after a 
reaction was 5.37 micrometers in 5.22 micrometers and standard deviation. 
[0035] [The example 4 of a comparison] 

Instead of the impeller used for emulsification distribution in A liquid preparation of J liquid preparation [an 
example 1], it emulsified by lO.OOOrpm, having used TK homomixer [model HV-M and special opportunity-ized 
industrial company make], and cooling. Although emulsification time was performed to the whole emulsified liquid 
for 60 minutes since the fluidity was bad, the volume mean particle diameter of the obtained microcapsule was 
6.06. micrometers in 2.33 micrometers and standard deviation. The weight after drying the coating liquid obtained 
by carrying out mixed stirring of the constituent which consists the ten above-mentioned kinds of preparation 
liquid of the 40% water-solution 0.3 of the 220 sections, the 10% water-solution 150 section of aceto acetyl 
group denaturation full saponification polyvinyl alcohol [trade name:go SEFAIMA Z-200 and Japanese synthetic 
chemistry company make], and glyoxal section, respectively in in the paper [ coat ] yellow ink was offset 
beforehand is 3g/m2. Spreading desiccation was carried out and the test paper was obtained so that it might 
become. 

[0036] The following evaluations were performed about 1 1 kinds in all of test papers of the printing paper [the 
example 5 of a comparison] which does not apply ten kinds of test papers and coating liquid which were obtained 
in this way, and the result was indicated to [Table 1]. 

[Lightfastness] The optical density after putting to the initial optical density of the printing section of each test 
paper and the direct rays during 15 days was measured by Macbeth RD-914 (blue filter), and the lightfastness of 
each coating liquid was evaluated. 
[0037] 
[Table 1] 
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DO The optical density of the printing section of unsettled paper is shown. D1 The optical density of the printing 
section after a fading test is shown. 

[0038] Next, the example at the time of applying to a thermal recording object is given. 
[Example 7] 

** K liquid preparation 3-G n - The constituent which consists of the butylamino^e-methyl-T-phenylamino 
fluoran 10 section, the 5% water-solution of methyl cellulose 5 section, and the water 40 section was ground 
until mean particle diameter was set to 3 micrometers by the sand mill. 

[0039] ** The constituent which consists of the L liquid preparation 4-hydroxy-4'-isopropoxy diphenylsulfone 30 
section, the 5% water-solution of methyl cellulose 5 section, and the water 80 section was ground until mean 
particle diameter was set to 3 micrometers by the sand mill. 

[0040] ** The constituent which consists of M liquid preparation 1, the 2-JI (3-methylphenoxy) ethane 20 
section, the 5% water-solution of methyl cellulose 5 section, and the water 55 section was ground until mean 
particle diameter was set to 3 micrometers by the sand mill. 

[0041] ** It is coating liquid obtained by carrying out mixed stirring of the formation K liquid 55 section of a 
record layer, the L liquid 115 section, the M liquid 80 section, the 10% water-solution of polyvinyl alcohol 80 
section, and the calcium-carbonate 35 section 60 g/m2 The coverage after drying on one side of paper of fine 
quality is 6 g/m2. Spreading desiccation was carried out and the heat-sensitive recording layer was formed so 
that it might become. 

[0042] ** The coverage after drying the coating liquid for protective layers obtained by carrying out mixed 
stirring of the constituent which consists of the formation A liquid 220 section of a protective layer, the 10% 
water-solution 150 section of aceto acetyl group denaturation polyvinyl alcohol, the [trade name:UW-90 and 
EMC company make] made from kaolin 15 section, the 30% dispersion-liquid of zinc stearate 6 section, and the 
water 30 section on a record layer is 6 g/m2. After carrying out spreading desiccation so that it may become, 
supercalender processing was performed and the thermal recording object was acquired. 

[0043] [Example 8] The thermal recording object was acquired like the example 7 except having used the B liquid 
220 section instead of the A liquid 220 section in the example 7. 

[0044] [Example 9] The thermal recording object was acquired like the example 7 except having used the C fluid 
220 section instead of the A liquid 220 section in the example 7. 

[0045] [Example 10] The thermal recording object was acquired like the example 7 except having used the D 
liquid 220 section instead of the A liquid 220 section in the example 7. 

[0046] [Example 11] The thermal recording object was acquired like the example 7 except having used the E 
liquid 220 section instead of the A liquid 220 section in the example 7. 

[0047] [Example 1 2] The thermal recording object was acquired like the example 7 except having used the F 
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.* liquid 220 section instead of the A liquid 220 section in the example 7, 

[0048] [Example 1 3] 

- ** N liquid preparation baking clay [trade name : mixed stirring of the presentation section which consists of 
ANSI REXX, EMC company make, the oil absorption of 110ml / 100g]100 section, the 10% water-solution of 
polyvinyl alcohol 100 section, and the water 200 section was carried out. and the coating liquid for undercoat 
was obtained. 60 g/m2 The coverage after drying N liquid on one side of paper of fine quality is 7 g/m2. The 
coverage after drying the coating for record layers and the coating for protective layers which turned [ the 
coating ] desiccation spreading up and were used in the example 7 so that it might become is 6 g/m2, 
respectively. Spreading desiccation supercalender processing was carried out and the thermal recording object 
was acquired so that it might become. 

[0049] [Example 5 of a comparison] The thermal recording object was acquired like the example 7 except having 
used the G liquid 220 section instead of the A liquid 220 section in the example 7. 

[0050] [Example 6 of a comparison] The thermal recording object was acquired like the example 7 except having 
used the H liquid 220 section instead of the A liquid 220 section in the example 7. 

[0051] [Example 7 of a comparison] The thermal recording object was acquired like the example 7 except having 
used the I liquid 220 section instead of the A liquid 220 section in the example 7. 

[0052] [Example 8 of a comparison] The thermal recording object was acquired like the example 7 except having 
used the J liquid 220 section instead of the A liquid 220 section in the example 7. 

[0053] The following evaluation trials were performed about 1 1 kinds of thermal recording objects acquired in 

this way, and the result was indicated to [Table 2]. 

[Evaluation] 

** [Color enhancement] 

Sensible-heat evaluator [trade name: Use TH-PMD and] by Ohkura Electric Co.. Ltd.. and it is impression energy 
0.5 mj/dot. Each thermal recording object was made to color and the coloring concentration of the obtained 
record image was measured in the visual mode with the Macbeth densimeter [RD-914 mold and made in 
Macbeth]. 

[0054] ** [Lightfastness] 

The concentration of the natural complexion section after putting to the initial concentration and direct rays of 
the natural complexion section of a thermal recording object after record for seven days by the above- 
mentioned ** was measured with the Macbeth densimeter (blue filter use). 
[0055] ** [Plasticizer-proof nature] 

a polycarbonate pipe (40mmphi tubing) top — wrap film [trade name: — KMA-W and] by Mitsui Toatsu 
Chemicals, Inc. were twisted around three-fold, the thermal recording object recorded by the approach of the 
above-mentioned ** on it was placed, the wrap film was further twisted on it three-fold, the coloring 
concentration after leaving it at 40 degrees C for 24 hours was measured with the Macbeth densimeter (visual 
mode), and plasticizer-proof nature was evaluated. 
[0056] ** [High-humidity /temperature-proof nature] 

Coloring concentration and natural complexion section concentration after leaving the thermal recording object 
after record in 50 degrees C and 75%RH for 24 hours were measured with the Macbeth densimeter (visual mode), 
and the above-mentioned ** estimated high-humidity/temperature-proof nature. 
[0057] ** [Solvent resistance] 

The front face of the detail paper was wiped with the gauze which ethanol was made to permeate, the 

concentration of fogging was measured with the Macbeth densimeter (visual mode), and solvent resistance was 

evaluated. 

[0058] 

[Table 2] 
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[0059] 

[Effect of the Invention] Since the shearing force given to emulsified liquid is uniform even when the amount of 
manufactures of a microcapsule increases compared with the conventional emulsification approach, the 
microcapsule manufactured by the emulsification approach of this invention can obtain a microcapsule with 
uniform particle size distribution small [ particle diameter ]. Furthermore, each ultraviolet absorption 
microcapsule prepared by the approach of this invention had very little natural complexion section discoloration, 
when ultraviolet rays were absorbed efficiently, and degradation of the base material to light was suppressed and 
was moreover applied to a thermal recording object, and it was the thermal recording object which was moreover 
excellent in color enhancement and shelf life so that clearly from the result of [Table 1] and a [Table 2]. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] In case drayy^^^^^^ manufactures the microcapsule of this invention, it is an example of the 

perspective view of the serrate emperor of the agitator used at the time of emulsification. 

[Drawing 2] In case drayying 2 manufactures the microcapsule of this invention, it is an example of the 

perspective view of the serrate emperor of the agitator used at the time of emulsification. 

[Drawing 3] In case drayying 3 manufactures the microcapsule of this invention, it is an example of the 

perspective view of the serrate emperor of the agitator used at the time of emulsification. 

[Drawing 4] In case dravying 4 manufactures the microcapsule of this invention, it is an example of the side 

elevation and sectional view of the agitator used at the time of emulsification. and a tank. 

[Description of Notations] 

1 Agitator 

2 Serrate Impeller 

3 Emulsification Tank 
D The bore of a tank 

d A serrate emperor's diameter 

H Distance from the bottom of a tank to an emperor 

L Distance from the bottom of a tank to the interface of emulsified liquid 

[Translation done.] 
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j 

L Japan Patent Office is not respon.sible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 




[Drawing 2] 




[Drawing 3] 




[Drawing 4] 
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